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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an R-Fe-(B,C) 
sintered magnet improved in magnetizability by adding 
inexpensive additives other than expensive Dy metal or 



Tb metal, and its to provide manufacturing method. 
SOLUTION: A granular grain boundary phase is formed 
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of R2Fe14B crystals or a grain boundary tripple point, 
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of R is Nd and/or Pr) contains 3 to 20 wt.% fluorides of 
the rare earth elements. 
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mm] *ixfcR-Fe-(B, c)3Kttmr?Av 

ISrfBte OSMJDftfc: tot, *SH£a*3fcV £ *lfcR-Fe- (B, 

±pa*^7 yft»o^aw^*ic:»-*-5#***J3 

fiS% h 20fii% <£>$5[S irfc^ R-Fe- (B, 0 XttlStt? 

(fib, Rtt*±p5E*"easi y> s R<D5o%sx±maRx$/ 

XttPrii-*) o 
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[«#*Sl] R-Fe-(B l C)*j»tt«^ (fib, Rtt*±S 
Tt^Xfe^K ROSOXfiJlittNdRV/XttPrt-J-S) Tffc 
oT, NdiFei 4 Bl!Jfe4^b^i: LT«fiS;$n4±ffiOiB 

»tt^*»iFiXfcR-Fe-(B > C)»j!lijea5o .1 
1 ^!5«c<DR-Fe- (B, C) XttffiCB?. 

*Dy»t//XttTb^i»fto5p*&«J: ff^jsg 

Fe-(B, OKftJ^a^o 
[11**14] ^*±H5c**»r»i"5DyXt//XttTbW 

^iftl ^ n £ Sr»» t 1 — 3 <d v ^fli^- 

IS«c^R-Fe- (B, C) ^i^M 0 
[i»5ft«5] R-Fe- (B, C) Xtt&fl£&ffl£'& 

* *ffr&*W«*S V > 4 r fc t i" 3 R-Fe- (B, C) 

SB7c»as^i: LTDyX^/XttTb-CfcS r t Sr^tttti" 
4 Hi** 5 ^IE«cCQR-Fe-(B, C) 3R*fe«^^«5S*ffi 0 
[IS**B7] R-Fe-(B,C)»«fe^ MIL, Rtt*±« 
7c*-e&9, 'R^50X^±ttNdSV/XttPri:i-4) Tfc 
ot, NdTFe, i BSdt fe tfi* §n5±ftt\ 

zti. i»E±*a*tebyXut/xttTb*«fS'*ix, 

IW*^8] R-Fe-CB f "C)3R*!lt»5 (fiU Rf4*±» 
oT, Nd 2 Fe l4 BM|g B B p^b^ir bTfgj$$;ft6 ±f@ i . 

[00 0 1] 
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^Wl*. R-Fe-(B,C)Sft*S 

fcR-Fe-(B,C)*«tt»5at/-to»JBr*j5fe, «|;:*Bttfe 

#3fc#£iXfcR-Fe-(B, O^ttfe^&V-tWftiJt^Fife^ 
[0 0 0 2] 

[^Jfe^fiElffl R-Fe-(B,C)»j(fe»«^tt % 1982^*^ 

<nm-?t>s it < is® ufco R-Fe-(B, oj^mm^<om 

io ft*M4<offi-e<o«aitts ffiisE^KffioKll^J:*. R-Fe 

- (B. C) ^ j^Jgm^ tf*f££ L it Z % 11 s (BH) maxCDtmm 
6MG0eS* X o fc. ^ % ^ X tt50MGOe£Jl± ^ (BH) max * t£ 

o»^sf^feJx4 J: 5^*ofc 0 (iHc) hVy(D 

5) b^c 0 R-Fe- (B, C) *«|fe»5<04fi*Offi"e«)J8 

C0Xfc4c 
20 [ 0 0 0 3 ] 

[*M^«¥»rbJ: 5 <hi-4SS] ±Jfi-L/tR-Fe-(B,C)* 
^#$^fc«9, SftStltt^fc, R-Fe- (B, C) ^jga 
[0 0 0 4] ft^n— ^rtSBt^^«L^*tlii)aA/^:S 

ia s si m » * — f # 0 ? s ^ x ii $5 m <o je v ^ ^ - 

30 — ^Jiifcoffia^^-t^iSHSrJt^cbTV^o C^ilia^ 

©lif^iw ft tfir L^tv^. t 

[0 0 0 5 ] m&&&mmm*—*w$th-f, 

50 5^*§y-e-^T-t. *^»50#iBtttt»KT*)5. 
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$ \zl ® ft- tt1t&s # to ft T * JS JH "C#ffi *a-T 5 r 
t t # bft tit < t5 C 

[0 0 0 6] tt?«a«lBO*^K^^«||LS:Pl«Hli-5 

ioo%*sa $ ixTt t v h \ <s i ^±»«**sioo% -e* 5 

«Sr3ft*i-StO<ti-5o . 20 
[0 0 0 7] Nd-Fe-BSj!ftSBt^*100%#K-t-S^Ji30 

^ilM^t:^tttJ:<^^t^^ gp^r. 

nfeOS*SrNd-Fe-B*«3K»^teSR*0-t-S jfeiD* 

at<£TbT^< U d^o*»«*3&s 

.<£«$ix^o brt>U Dy^Tb^DK«fc£*«ttoefe#o 

[0 0 0 8] *38Wtt, #«ttd5gfe»SixfcR-Fe-(B > C) 

tto^fins^iofeiaot, sax*: 

R-Fe- (B, C)»«Jft1K^at/-tO«it*ffiS:»#ti-5 r t 
[0 0 0 91 

[KfiS:*lftt5fcftOfS] *«M#tt:. R-Fe-(B.C) 

t^c, Jko (1) — (8) 5. 

[0 0 10] (1) R-Fe-(B,C)*jK3|6«5 U B U R 
tt*±W5E*t?fc 9 , R05«K±»4NdRtf/XttPrii" 
5) tfeot, Nd,Fei4BSHe*^b±fcLT*l***l5 

t i" 5 *»tt^afc#SttfcR-Fe» (B, C) %&&tt;& 0 
[0011] (2) %>±m7tm<D7ymik^%d<D*<D 50 
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ft±SK5c*<o$**fcB8 tt, NdXT//3UiPr<0*J^ 

5(1) FE«OR-Fe-(B,C)^^«^ 0 
[0 0 12] (3) lWE^*B + fcDy&tf/XBTb#* 

\J 5 Dy& V/ X IlTbcD j» Jj (O ^ffi i 9 <S V MS*S 

»jft&*LT^5r. tSr«M»i-t-5 (1) XB (2) 

te*^R-Fe- (B, C) Jhm&Btft* 

I 0 0.1 3 ] ( 4 ) ±ft±W^*»JC»"t-4I)yXl// 
:mTb<DS<D«^KHbT, fiUEffilHS * <£ 5 fc > ffiffi 

*3 5 Dy& tf/X ttTbOitft ^5 iS V ^J**)* 

^ Ki^r. iSrWai-f* (i) ~ (3) co 

^i**L*^— EftOR-Fe- (B, C) ^M^a^c 
[0014] ( 5 ) 'pit < i & „ Nd-Fe-B^feBfc^/B 

fiU tufei@^*^ + ^3-20fi*%^^±ffl7u 

ttSrSrA LfcR-Fe- (B, C) »*3IS«SottiS*j£ 0 
[0 0 15] (6) %>±m7Z$Z<07 y*-fb^*»*W 
t^*zUR5c***i: LTDyXt//XHTb-efc^r t* 
#f ^t^) (5) Ett^R-Fe-(B,C)*«6fe«^Wfiig^ 

[0 0 16] i^)ffi£l^v^t, TIE^^S 

[0 0 17] (7) R-Fe-(B,C)*«Bte«^ (fib, R 
tt*±S^tS!-efc 5 , RcO50%^_hfiNd^T>V3l^Pri-r 
5) TfcoT, Nd»Fe, 4 BS!J|S4^fe±4: bT«rtSix* 

A/"C«^$n, WE^+^DyXtK/XttTb^Sn. 
SEitt^tr, Dy&V/XttTb<7?»*^, *±tt^#ted3 
Jt^DyXT^/X^TbCOftlScO^ffiJ: 9«V^«# % 
^^nX^^-tSr t i" 5 R-Fe- (B, C) £ « 

[0018] ( 8 ) R-Fe- (B, C) (fi U R 

tt*dt»7D*T?*>'9 , iR-O50«fch-ttNd2ltf /XllPt 1 1" 
5) -CAoT, NdiFei4BSj**^b±i: bT*J*S*L4 

AsXmtfLZix, *#±Sl7£**fc»"r4DyXt//XB:Tb 

m^tm^t*mwLt-t% R-Fe- (b, o % tmm** 

[0 0 19] ±.n<0*£& (1) K^T. ±*SfiNdiFe 

i4Ba«a«r»o*tt«T*)a. AStt^attsefitt 

Fe-(B,C)^^a^^*5^Ttt, Ndy y ^ffi * Ofrf *U 
Nd^S < ^trfiBtjft^A^ *^P^(^Nd-F 
e- (B, C) Kffifttt^tr fc^Ttt. ^ <D%Lftmz&m<D 7 



[0 0 2 0] mi M*5^T S ffilMBtt^-O** $f±, £ 
^ 5 ttJMBtt* i: H\ H1XI1B2 (A) — H 2 (C) 

O #5$ 7i SEM-^EPMA^g T- f 3 £ V * ^ ^ 5 ft ft) SEM^EPMA 

La, Ce, Pr, Nd, Pm v Sra, Eu, Gd, Tb, Dy, Ho, Er, Tin, Yb, LuT? 

[0 0 2 2] #38PJK:Jo^-T\ *±«5E*0 7 s/*ft-& 
RF n x #4b<tt, RF 3 , -£<P^ RF 2 , RF 
2 + 6 , RF 4 ^^-ft^ R0F<^J; it&kyyfcffa* R 
M x F n -^RM, (OF) n OJ: 5»w4JR5E»|^— 

[0 0 2 3] #3B91t£:iB^-C, *±*5£*^7^*-(fc;^ 

7t.*^^ yiWfa<om<o*p-e; rf» <£>£ 5 te, BBlHH&fl) 

v\ »1>'*S!»4^t**W:RFi-C**o KSf-^zK# (tt 

<d mmmttf ~*im ^ * a 0 m&mzm*&imv 

y S/^ttjft^fcSjCg tt , • ROF-^RM, F, % RM X (0F)„ 

[0 0 2 4] *«Wfc*5V^, **Btt, Ndj F 

ei 4 BW&&frbffi&£ tl§o Nd t Fe, 4 B*^Nd<D&gK 
ftiWR/^ Fe^ffi«^— asCo-^Ni*S, *fcBO<£fiK— & 

[0025] (2r^^/cJ:5tw, -ftttrttomtitcf:: 

***t«ttffffi+(07y#-fb*«b|i±i: bTNd^Pr^fc 
tttOB*©7yJlft^(n?fc5 - £ ##4 bl\ 
[0 0 2 6] (1) irasv^x, **W©*MMBOj*#* 

tt, tt*ONd-Fe-(B,C)3Rj(iaS 
HT^Tt)J:l\ NdU y^tBttNd-^PrSriK^^ rft 

[0 0 2 7] (3) (4) <0&tt<DjfeHftftfflfr 

01. 0 2 (A) -12 2 (C) OEPMA^Jtfc*-r. 
[0 0 2 8 ] (5) *3J:V (6) tt % (1) - (4) 0> 

ffijttSr *o*4»tt*«ak» S ftfcNd-Fe- (B, C) IMttmi&E 

<Dmmxmxhz> 0 (5) tommkx^mm^m^ 

b*t>»*U^ (4) Oj|a»S:»oR-Fe-BiftlB»5«s«! 
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K^*jfe-CB:, ifeBtltrfcHU DyXiX/XttTbttii: t 
[0 0 2 9] *±SS5c*^7yJU<fc*»|i % *±KI5c5S 

<DX&Z> 0 

[0030] t r ?>X\ R-Fe-(B, C) Jfcm&m* <Dffi61R 

20 t>hiT. -fflt>%, f>y1§<D7 ym4k&yo<Djjmm<D7 
[0 0 3 1] *JBWfc:*^-c\ *tS0O^bfc 

£ 5 fc, NdF 3 -^DyFs CO J: 5 **A«tt^«J^»**. 
NdFe (B, C) LT#ll:»^Utt s ^ 

& v ^iE^?r^i-^ r t\Z& y 7. 4g/cm 3 £A±<Dm& 

30 sfftaH.-e**. 

[0032] (1) — (8) fc|B«LTV^V^ 

•^Pr^ feteFe^4^&JR*5j:tf»*(*i: UT*± 

LTttR^)tt»tt L T ^ 5 r 5 . 

40 [0 0 3 3] 

[0 0 3 4] LV^||lt<7>^ffi^^:»5>-Fe- 

[0 0 3 5] bV^KSOJKIBHCteV^Ttt. 
50 LiF**OT/u* !>4fe«<075/*ft-&*bSr^ 
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[0 0 3 6] **MO#4LV^l(SO»llB»-«5R-Fe- 
(B.C)3RttJ8«tf5tt, '<-$T^*«#*S2tf>»8\ 25k 
OeJ^T. £ L< tt20kOeT*|6Ktt^lO(«*«S 

[0 0 3 7] #5BW<E>#f* Ll*JMS<B712<Bl£«5R-Fe- 
(B f C)*«6j|gfll^f4, (iHc) tfSl5k0e£Jt±, Xtt2 

OkOeW±|felM430kOeW± s $ b^il40k0eW±^fo 6 0 

[0 0 3 8] LV^HJS^^^^R-Fe- 
(B,C)**|ife8l^fc43l^"CH:, *±«5c*^7 10 
»©««OT4#i:»t5*#i*, -tote 

[0039] »*b<te, ^±mjiM<o7 */mo&m<o 

[0 0 4 0] #3893<7>$f£ bl^JI^^I^^Tti:, 
**^»*^J:ixtf, NdFe (B, C) X&tttt^A _20 

[0 0 4 1] *«Wa)#4Uv^*J6ojBlftlr*5V^tt, 

SWB*fflSr«!*"t"SNd»Fe,4BS!tt*«t><OR^ % WIBBWf 
[0 0 4 2] Sfcfcl, *»M<0»*bV^JK^^^*5 30 

XfeSo 

[0 0 4 3] **W^#*Ut^HJI6^»«»2:fli5R-Fe- 

.[00 4 41 <^AD7C^?iV>L^P>ft:^^^— «>» 
TL^Sr^il^-fS t , Co. Ah Cu, Ga N V v Mo. Zi\ Nfr 
tfcS. *fcjRjD-ft**SrW*i-5 4, BaF*, CaFt * Sr 

Sy0%fT~hZ) o 50 
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[0 0 4 5] ^WcDftHi Ll^HJ6<0«l»»c:ffi4R-Fe- 
(B. C)5RjSft«5l4, 7 s/*4b£*&$f^l^R-Fe-(B, 

[0 0 4 6] TIEo««-eiiiti-s 

[0 0 4 7] R-Fer(B, C)||«TfcoT, 
#ffltSr^T-«fifcSix, miE±*BS:«lrt+*NdiFei4B 

7c*»wJ:oT|lJftStLT45Ncl,Fe,4B®jftaSr«tfr. £ 
[0 0 4 8 ] R-Fe-(B, C)II8Wt*fcoT, iffiisfi 

£*S Sr«fiKi-^Ndi Fe, 4 BSISS^^R i l^5t:^^«r±^ 

t§fc£i~£ R-Fe- (B, C) ^ ftlS«^ 0 
[0 0 4 9 ] R-Fe-(B,C)5R**K5"efcoT, 

TbCO 7 y £ . Ndtf) 7 y &it&Vo 1 LTV^ 

5It^S t i-^R-Fe-CB, C) Iiai fl 
[0 0 5 0] R-Fe-(B,C)SMa^tfcoT, 

JMSifc*^-C*/ft$*u flMB^Bfc:, Nd 2 Fe, 4 Bi^tH 

^ 0 e p ^ ^ L T V x ^> Z t * #® ^ -T Z> R-Fe- (B, C) ^ jftl£ 

. [0 0 5.1]. R-Fe-tB^JSl^tfoot, ^ftt^L 
RftkZ'S/vXmj&tSft. «HBi*B*^Dyai//XttTb 
|r J: o -CNd^ft* $ ixfcNd* Fe, 4 BMil* ft ftiJK 
±1l4 3 ^-^V^T. K±+SO+*gB<t 9 b«3attfcttlEDy 
S:I//3^4Tb^ i o TNd^SSI $ txfcNd 2 Fe, 4 BS^ft ^ 

#<ff^Ebrv^^r^^#^ai:i-^ R-Fe- (b, o ik m&M 

[0 0 5 2] R-Fe-(B > C)»ftS»^ffl-&A*&*^, 

^^>^^, ffiU HfHBffi-&»*^ c t 3 »w3~20fi*%<Oft 
5 R-Fe- (B, cmfflgttLG. 

[0 0 5 3] j^S^, WiaNd-Fe-B«j|*»5ffl-&4t&* 

JS5E * <^ 4- C XV ^ -i t-Sr 4$& i: i" S tit IER-Fe- 
(B, C)^ffi^^ 0 

[0 0 5 4] R-Fe-(B,C)*JKj|t»5-CfcoT % .telMBrt* 
±« fc [^7t^cO%±® Sr^ti>r<lr5r^mcb-t^ R-Fe- (B, 
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[0 0 5 5] 'Ptt<ki>. R-Fe- (B, C) Jk9mm^<0^ 
*±k LT«dli-«fc«>0-&4»*fc, R-Fe-(B,C)S& 

/SI'S IS WIE*«**jia^a4t>LjKjjsgLTSifl5 

Wlk-tZ R-Fe- (B, C) ^ «g3B»50j8 5g^ So 
[0 0 5 6] 

fc31. 5Nd-1.0B-0. 3A1-0. 04Cu (If%) ^^7X^»^ £ 
— if- (FSSSffi) X~mm (Nd-Fe-B*6*6« 

k sp*9tt«0. 2 n m (SEM«£fc £ «9 ttS»£) <DNdF 3 fe v 3£ 
&SftfL#TjB-&bfc 0 S^fe v *f(DNdF 3 ^(DfiJ^^ 20 

^Bffivf&SrO. 03fi*%8§jDU if;i/7^3- ^Srttffl 

fc 0 i!l^*&*^R I P (Rubber Isostalic Pressing)^ 
te±9*#Eto-flE|ft«»LT % 1070^61100 
ttMlt, — iaJWl0nm<O^*flc<O*a*#:ar»fco 

^^sob^eoo^Ti^rWSES^ifSDfRfUfc^, x>ty-""" " 

ffiTWilT, 9mmx9nmix7.2nun(7. 2mmC0^fPl^^t:^g 30 

^ r ffitBt^s «»s 2 a fc a . 
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[ 0 0 5 7] _k$CQ9x9x7. 2mm^jDXLfc#BS»5^St 

fS)60Kff?s«sray^b, -toftfpfltt^jtt bfco 

■efif Dft i #4 . 5 T ct)W £ f^p b fc # fc b fc 0 

i # ^ tptinmn <a * * $ * *«t * t b 

"To 

[0 0 5 8] 
[*1 ] 
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[0 0 5 9] *l^bNdF»t&**Syini-SCi:^J:9\ 

[0060] <^5S0!i 2 >mmm 1 tm cm^&ms 

7yifc^»*^LT, DyF, Jg&* (5pi^3K@#tj 
0.2jzm)$rffi-&U DyF.*&*(^f!|-&Sr0 % 5, 10, 15 N 20 

ii%co5ii(7)^&^i:MtT, niftey 1 k m b* 

ifc£b/:: 0 5 ««(0B^»*j&vfe#»b.2fc* -9x9x7. 2mm - 

[0 0 6 1 ] 
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[ 0 0 6 2 ] & 2 frbVyF* SfcbDK «t 5 , NdF* jSiDlC ± 5 
[0 0 6 3] B~H h f-J- i J9^2^5^jgcO®^ 



40 3 tw^i~ 0 
[0 0 6 4] 
[«3] 
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»H2 00 3 
12 



2 8 2 3 12 
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iHc(kOe) 


(BH)max(MGOe 
) 




0 


13.2 


12 


42.1 


7.51 


5 


11.9 


17 


34.0 


7.49 


10 


10.8 


27 


28.3 


7.44 


15 - 


9.3 


45 


20.7 


7.47 - 


20 


7.5 


50 


13.1 


7.50 
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ftt*#<49, 15%^Dtw J: «945kOe N 20%SMWfc± 9 
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1 tWClSRSr 
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13.2 
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87 % Dy F ,-10% NdF „ - 3 % Li F 
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[0 0 6 8]*4^*^ *o^*±JS7y*^ 

t <Dm&ffim&, Nd-Fe-B«tt«^-&4»*tejR*DLT 
[0 0 6 9] /*/W*»WGWJDB-H h 

JO^ioTt, Br-^ (BH)max<0teT«*«ttjsS;4>O*j|* 



[oo7o] <m«4 >^ h y s/y^t^ hsx^s 
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[0 0 7 1 ] 
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